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META-ANALYSIS
OF MONEY DEMAND IN INDONESIA
Galih Riyandi 1
Studieson the demand for money in Indonesia arewidely available. The use of various estimation techniques
has given various results, which to some extent is difficult to derive a definitive conclusion about the
behavior of the demand for money in this country. This paper aims to find out the tendency of the
demand for money in Indonesia by analyzing the long run and the short run income and opportunity cost
elasticity. We use fixed effects and unweighted average meta-analysis. The result shows that income and
opportunity cost elasticity are consistent with theory of money demand. This result can be used as an
empirical foundation to future studies about demand for money in Indonesia.
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I.  INTRODUCTION
Quantitative studies on the analysis of money demand in Indonesia have started long ago. Knell
and Stix (2003) even stated that the analysis of the demand for money is one of the most
popular areas for economic science researchers as evidenced by the thousands of articles that
discuss the demand for money from different countries and time periods. Analysis of the demand
for money still plays an important role in the analysis of macroeconomic policy, especially in
choosing the appropriate monetary policy. The phenomenon of the globalization of financial
markets, domestic financial liberalization and innovation econometric techniques make research
on the demand for money more popular in recent decades (Sriram, 2001).
Research on the analysis of demand in Indonesia has done them by Aghevli (1976), Aghevli
et.al (1979), Insukindro and Sugiyanto (1987) and Jaya (1990) on the partial adjustment model.
Then followed by Price and Insukindro (1994) and Sriwiyanto(2004) approach to error correction
mechanisms and the Forward Looking Model, and Insukindro (1998) using a buffer stock money
demand.The advent of new approaches in the analysis of the demand for money resulted in the
GETS and FMOLS models by Singh and Kumar (2007) and the ECM-ARDL approach by Achsani
(2010).
However, based on observations in the research literature, money demand in Indonesia
has yielded a variety of analytical results. One of the focuses of this research is the income
elasticity and the elasticity of the estimated opportunity cost with a fairly wide range. This has
led to difficulties in finding a common symptom of the demand for money in Indonesia. Based
on narrative review of studies conducted Phase (1994), he stated that some studies showed
conflicting empirical results, with some outliers on the coefficient values   of certain variables.
This leads to the conclusion that the simplification of the theory of the demand for money is
blurred using an empirical approach.
This paper collects and examines various analytical resultson money demand in Indonesia
using a technique known as fixed effects meta-analysis by Lipsey and Wilson (2001: 129-133).
The purpose of this paper is to examine the behavior of money demand as a common symptom
in Indonesia through the observation of the long-term and the short term elasticity, both for
income elasticity and opportunity cost elasticity and / or semi-elasticity of previous studies.
Meta-analysis can be used to help solve problems that arise due to the different variations of
the study results. Ultimately this technique can be used to estimate the income elasticity and
the elasticity of the opportunity cost. This paper developed a meta-analysis of different techniques
of analysis-quantitative analysis of money demand has been made. Meta-analysis used in this
paper provides comprehensive quantitative summaries of previous quantitative analyzes and
examines the elasticity of the short and long runs separately.
The material presented in this paper are expected to provide new insights into
understanding the behavior of money demand in Indonesia that can help policy makers in
43Meta-Analysis of Money Demand in Indonesia
designing appropriate monetary policy and assist in the development of research money demand
in Indonesia in the future.
Next section of this paper discusses the the oretical specification, section 3 discusses the
research methodology, section 4 discusses the results of the analysis of the research, and the
final section discusses conclusions.
II.  THEORY
Sriram (1999) briefly give a conclusion that the theory of demand for money is the theory of
the demand for real balances to the equation:
Demand of real balances M / P is a function of the scale variable (s) that represents economic
activities and the opportunity cost of holding money (OC).
Knell and Stix (2003) provide a more complete model of the equation of money by
entering wealth as a factor affecting the demand for money
M / P = f (S, OC)
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Price and Insukindro (1994) explain the M1 money demand model for an open country
such as Indonesia assuming log linearity as follows:
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Domestic money demand is affected by income, y  (as the scale variable approach) and as a
consequence of the open economy, the holder of money has two alternative options, domestic
assets and foreign assets. The domestic interest rate is denoted r and interest rates on holding
foreign assets represented by r.
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III. METHODOLOGY
3.1  The Concept of Meta-Analysis
This study used meta-analysis as an analytical tool. According to Stanley and Jarell (1989),
meta-analysis is an analysis of some of the empirical analysis that aims to combine and clarify
the literature on some important parameters. In brief, meta-analysis can be understood as a
form of a series of studies conducted as a survey of research results, performs procedure coding,
collecting samples or populations of such research, stores information on the characteristics
and quantitative results and then performs data analysis by adapting conventional statistical
techniques to investigate and to describe the shape of the data (Lipsey and Wilson, 2001:1).
Some experts argue that the primary purpose of meta-analysis is to get statistically
significant results (Simon, 2000: 308). This is consistent with the use of statistics in the meta-
analysis. However, the statistical significance of the results is not everything. Simon (2000:
308) explains that in the meta-analysis in the field of medical science of statistical significance
does not necessarily answer questions of medical experts about how to provide appropriate
care to patients. Therapeutic effect size (The size of treatment effect) no less important,
especially when dealing with the therapeutic use of hazardous substances and the treatment
of patients with a high cost. Simon summed up that the general benefit of statistical analysis
in clinical studies or in the meta-analysis was to obtain therapeutic effect size estimates with
the goal of helping the process of clinical decision making.
To summarize the evidence (discovery) of various analysis tools, the meta-analysis convert
the statistical results into a metric that can be compared (Stanley, 2001). Gene Glass in 1976
and 1977 popularized the term meta-analysis which introduces the concept of effect size to
integrate these empirical findings of existing literatures (see Stanley, 2001). According to
Lipsey and Wilson (2001:3) the size effect is statistically significant quantitative measure
symbolizing each sample of quantitative research results. To obtain the effect size statistical
tools are used. The statistics effect size produces a standardized statistic found in the sample
and that can be interpreted (Lipsey and Wilson, 2001:4). Other forms of effect size in the
field of economics are elasticity, semi-elasticity, partial correlation coefficients, t-statistics, and
regression coefficient (Stanley, 2001).
Using meta-analysis is more satisfying than a literature review in a narrative synthesis of
research results. Knell and Stix» s (2003) research stated empirical money demand literature
surveys generally stop after it shows the results of descriptive statistics and histograms of the
estimated elasticities, but the meta-analysis uses a statistical test to obtain more satisfactory
results.
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3.2  Research with Meta-Analysis on the Economy
Table 1 provides a summary of the research in the field of economics that have used meta-
analysis.
IV.  RESULTS AND ANALYSIS
In general, money demand models for a country with a closed economy is influenced by the
level of income and the nominal interest rate, while in the case of an open country like Indonesia
there is the option of holders of money to choose alternative assets such as domestic assets
and foreign assets that earn interest (Price and Insukindro, 1994 ). Therefore, some recent
studies include a variable interest rate abroad (e.g. LIBOR) in the analysis of the demand for
money. However, the variable interest rates abroad are not used in the analysis of this study.
Another approach used to measure the opportunity cost elasticity is the inflation rate as in
Aghevli (1976), Aghevli et al. (1979), Insukindro and Sugiyanto (1987), Iljas (1998), Bahmani-
oskooee and Rehman (2005), and Yu and Gan (2009).
This study gathered 23 researches. The results of these researches are used as in meta-
analysis. Descriptions about the characteristics of the data are listed in Table A1 in the Appendix.
The table provides information on the sample observation period, monetary variables (real and
nominal), variable scale, the opportunity cost variables and other variables, the unit root test,
cointegration test, stability test and the key findings of research on the demand for money that
has been done in the case of Indonesia. This information can be used by readers as a guide for
future researchers in conducting an assessment of similar research.
Table 1.
Studies using Meta-analysis in Economics
Study Subject
Source : Stanley (2001)
The introduction of meta-regression analysis
Union wage premium
Recreation benefits
Education and productivity
Minimum wage effects
The elasticity of fuel demand
Demand for labor in Australia
Regional multiplierss
Testing Ricardian Equivalence
Returns of education
Stanley and Jarell (1989)
Jarell and Stanley (1990)
Smith and Kaoru (1990)
Phillips (1994)
Card and Krueger (1995)
Espey (1996, 1998)
Doucouliagos (1997)
Baaijens, Nijkamp and Montfort (1998)
Stanley (1998)
Ashenfelter et al. (1999)
46 Bulletin of Monetary Economics and Banking, July 2012
Table A2 (in Appendix) presents the income elasticity, opportunity cost elasticity or semi-
elasticity both for the short and the long term. In general, these studies have used standard
procedures of the study. Research conducted using a structured ECM from the unit root test to
test cointegration. Some studies have even put a money demand stability test. In general,
research on money demand in Indonesia use monetary variable components of M1, M1, and
M2. Variable scale that is widely used is the Gross Domestic Product, and the opportunity cost
variable used is the rate of 3-month deposit interest rate and or the rate of inflation. A stability
test conducted also showed that generally money demand in Indonesia is stable.
According to Stanley (2001), one form of the effect size in the analysis and the social
sciences is the elasticity or semi-elasticity. The effect size calculations can be done using an
unweighted average, fixed effects, random effects, and the effects of the combination (mixed
effects). This study only uses fixed effects methods to calculate the average size of the elasticity
effects of independent variables. Calculating the average effect size (mean effect size) in this
study is limited to the analysis of the income elasticity and the opportunity cost elasticity or
semi-elasticity in the short term; while the long-term elasticity analysis only using an unweighted
average,since data on standard deviations or t-statistics of the estimation results are generally
not considered in the sample study research.
This paper divides 23 samples into 6 groups according to the definition of the money
used for the primary study investigators. Distribution groups can be seen in table 4 as follows.
Table 2.
The Classification of the Group and the Number of Observations
Income Elasticity
of money in the
short-term
Income
Elasticity of
money in the
long-term
The opportunity
cost elasticity of
money in the
short-term
Opportunity
Cost
Elasticity of
money in
the  Long-
term
Semi Elasticity
Opportunity
Cost of money
in the short-
term
Semi Elasticity
Opportunity
Cost of money
in the long-
term
Components of
the money in the
narrow sense
Money in the
narrow sense
(M1)
Money in a broad
sense (M2)
5
14
14
8
16
17
1
8
6
1
6
5
4
7
7
7
11
13
Calculation of average effect sizes can be seen in detail in the appendix, while the counting
result average effect sizes can be seen in table 5 as follows.
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Based on Table 3, the z-statisticfor the effect size of the income elasticity of M1 component,
the income elasticity of the M1, the income elasticity for M2, the M2 opportunity cost elasticity,
opportunity cost semi-elasticity of M1 and M2, exceed the critical value, hence the average
effect size are statistically significant and the 95 percent confidence interval around the average
effect size arenot zero. The statistical significance also increasethe accuracy of the average
effect size in the data (Lipseyand Wilson, 2001: 132).
Based on Table 3, the average value of the effect size of the components of the short
term income elasticity of narrow money (M1) is 0.1289. These results are consistent with the
theory of money demand that changes in component of money demand (M1) is associated
with changes in income. The average value of the short-term income elasticity effectsize for
M1 is less than 1 (one) which is inelastic. This means that a 1 percent increase in income leads
to an increase in money demand component of M1 by less than 1 percent. The average value
of the effect size of the opportunity cost semi-elasticity of M1 in the short term is -0.0025.
Thisresult are consistent with the theory that changes in the demand for money M1 is negatively
associated with changes of opportunity costs (interest rates or inflation). The increase in interest
rates would decrease the demand for money in the short-term. The average value of the effect
Table 3.
The results of calculation of the average effect sizes using fixed effects.
-
Definition
of money
Effects Size of
the Short Run
Income Elasticity
Effects Size of
the Short Run
Opportunity Cost Elasticity
Effects Size of
the Short Run
Opportunity Cost Semi
Elasticity
0,1289
(2,1903)
CI:
Mean ES lower: 0,0136
Mean ES upper:
0,2443
0,3095
(13,6650)
CI:
Mean ES lower: 0,2651
Mean ES upper:
0,3539
0,0323
(6,35043)
CI:
Mean ES lower: 0,0223
Mean ES upper:
0,0423
-0,0463
(-7,12264)
CI:
Mean ES lower: -0,0590
Mean ES upper: -0,0336
-0,0077
(-1,4876)
CI:
Mean ES lower: -0,0178
Mean ES upper: 0,0024
-0,0011
(-2,72707)
CI:
Mean ES lower: -0,0020
Mean ES upper: -0,0003
-0,00297
(-9,59540)
CI:
Mean ES lower: -0,0035
Mean ES upper: -0,0023
-0,0025
(-1,4689)
CI :
Mean ES lower: -0,0058
Mean ES upper: 0,0008
Components of
the money in
the narrow sense
Money in the narrow
sense (M1)
Money in a broad
sense (M2)
Notes:
• CI is a Confidence Interval (Range Trust); CI calculations are presented in the appendix.
• The number in parentheses is the value of z obtained by dividing the mean effect size with standard deviation (standard error), calculating
 the mean effect size and standard error are presented in the appendix.
• Analyze the opportunity cost elasticity of the M1 component in the short term were not analyzed because of limited sample study.
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size of the opportunity cost semi-elasticity of the M1 in the short term is less than 1 (one) which
is inelastic. The increase of interest rates by 1 (one) percent will increase the demand for M1 by
less than 1 (one) per cent in the short term.
For comparison, Table 4 presents the calculation results of the average and median effect
size analysis both for the income elasticity and also the elasticity or semi-elasticity of the
opportunity cost in the short term using an unweighted average.
Based on Table 4, the mean and the median of effect size of the short run income elasticity
of money in the narrow sense (M1) is 0.1178 and 0.17 respectively. These results are consistent
with the theory that changes in the demand for money M1 is in line with the changes of the
income. The meandand the median effect size of the income elasticity of M1 component in the
short term isless inelastic. A 1 percent increase in income leads to an increase in money demand
by less than 1 percent. The mean and the median effect size of the opportunity cost semi-
elasticity of M1 component in the short term is -0.4113 and -0.3667 respectively. These results
are consistent with the theory that changes in the demand for money M1 is reversely associated
with the changes of opportunity costs (interest rates or inflation). The increase in interest rates
would decrease the demand for component of M1 money in the shortrun . The mean and the
median effect size of the opportunity cost semi-elasticity of M1 are inelastic in the short term.
The increase in interest rates by 1 (one) percent will increase the demand for M1 by less than 1
(one) percent.
The calculationfor the size effect on the analysis of the long run income elasticity and the
long run opportunity costs elasticity or semi-elasticity can be seen in Table 5 as follows.
Table 4.
The calculation of the average effect size with unweighted average
Definition of Money
Average Size
Effect of Short Run
Income Elasticity
Average Size
Effect of Short Run
Opportunity Cost
Elasticity
Average Size
Effect of Short Run
Opportunity Costs
Semi-Elastic
Components of the money
in the narrow sense
Money in a narrow sense
(M1)
Money in a broad sense
(M2)
0,1178*
0,17**
0,26905*
0,2675**
0,33431*
0,2845**
-
-0,1865*
-0,0835**
-0,05343*
-0,044**
-0,4113*
-0,3667**
-0,2952*
-0,003**
-0,15189*
-0,003**
Note: *) mean, **) median.
The analysis of the opportunity cost elasticity of the M1 in the short term were not analyzed because of limited study sample.
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Based on Table 5, the mean and the median effect size of the long run income elasticity
of money in the narrow sense (M1) is 0.95078 and 0.9192 respectively. These results are
consistent with the theory that changes in the demand for money are associatedwith the
changes in income. The mean and the median effect size of the long urnincome elasticity of
M1 is close to 1 (one) which means close to unitary elasticity. This means that changes in
money demand is proportional to changes in income. The mean and the median effect size of
the long urnopportunity cost semi-elasticity of M1 is -2.31622 and -1.5. These results are
consistent with the theory that changes in the demand for money reversely associated with the
changes in opportunity costs (interest rates or inflation). The increase in interest rates will reduce
demand for money. The mean and the median effect size of the opportunity cost semi-elasticity
of M1 are elastic in the long run. The increase in interest rates by 1 (one) percent will increase
the demand for money M1 by more than 1 (one) percent.
Based on the mean and the median of Tables 5 and 6 it can be seen that in general, by
any definition of money, the income elasticity and the opportunity cost elasticity or semi-elasticity,
arein accordance with the theory in the short run and is inelastic. In the long-term analysis
(Table 5), the mean value and the median of income elasticities and opportunity cost elasticity
or semi-elasticity, by any definition of the money, in the long run is consistent with the theory.
The income elasticity of the components of M1 and its component are close to 1 (close to
unitary) in the long run, while the income elasticity of the M2 is elastic in the long run (mean =
1.6588 and median = 1.526). The elasticity of the opportunity cost of the M1 and its component
are inelastic, while the long runopportunity cost semi-elasticity of M1»scomponent is elastic.
Conversely, the long run opportunity cost semi elasticity of M2 is inelastic. In long run opportunity
cost semi-elasticity of M1, there is contrary results between the mean value and the median.The
mean of the long run opportunity cost semi-elasticity of M1 is elastic, but the median shows
the opposite result of inelastic.
Table  5.
The results of the effect size calculations using an unweighted average.
Note: *) mean, **) median.
The analysis for the long run opportunity cost elasticity of M1 component in the long run were not analyzed because of limited study sample.
0,95078*
0,9192**
1,19713*
1,13**
1,65882*
1,526**
-
-0,14105*
-0,11**
-0,25858*
-0,28**
-2,31622*
-1,5**
-0,50643*
-0,01**
-2,06529*
-0,06**
Definition of Money
The Size
Effect of Long Run
Income Elasticity
The Size
Effect of Long Run
Opportunity Cost
Elasticity
The Size
Effect of Long Run
Opportunity Costs
Semi Elasticity
Components of the money
in the narrow sense
Money in a narrow sense
(M1)
Money in a broad sense
(M2)
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V.  CONCLUSION
This paper concludes that the results of the meta analysis on short run income elasticity and the
short run opportunity cost elasticity or semi-elasticity according to any definition of money is
consistent with the theory. This is evident from the mean and the median effect size of the
income elasticity of demand for money (all definitions of money), which are positive. The mean
and the median effect size of opportunity cost elasticity of demand for money (all definitions of
money) are negative and consistent with the theory of demand for money. In general, the
income elasticity and the opportunity cost elasticity or semi-elasticity by any definition of money
in Indonesia is inelastic in the short run, either using the fixed effects or using an unweighted
average.
Based on the long-term analysis, this paper concludes that in general the income elasticity
and the opportunity cost elasticity or semi-elasticity of the money by any definition is consistent
with the theory. The income elasticity of the components of M1 and M1 in the long run is
close to 1 (close to unitary) and the income elasticity of the M2 in the long run is elastic. The
elasticity of the opportunity cost of the M1 and its component are inelastic. The long run
opportunity cost semi-elasticity of M1»s component is elastic. Conversely, the long run
opportunity cost semi-elasticity of the M2 is inelastic. In the long run opportunity cost semi-
elasticity of M1 there are different results between the mean and the median values. The
mean value of the long run opportunity cost semi-elasticity of M1 is  elastic, but the median
showed the opposite result,which is inelastic.
Until now, it is still rare for researchers in Indonesia to use meta-analysis as an analytical
tool in integrating existing researches, especially in the field of monetary economics. Meta-
analysis can help economic and non-economic researchers integrate research results easily.
Using meta-analysis to analyze money demand in Indonesia provides a new view in determining
the value of the average effect size of the income elasticity of money demand, a measure of
the effect of the opportunity cost elasticity or semi-elasticity of money demand. The average
value of the effect size of the meta-analysis study can be used as a basis or hypothesis in the
analysis of money demand in Indonesia in the future either using econometric analysis tools,
literature review and statistics. Meta-analysis with fixed effects methods, the confidence interval
and statistical significance estimation makes results more convincing.
The calculation of the average income elasticity and opportunity cost elasticity and / or
semi-elasticity of all definitions of money do not significantly affect the demand for money in
the short term, therefore, the Central Bank could consider the opportunity cost elasticity in
formulating the inflation target to direct the market participants and the public expectation
on inflation and interest rate , so the inflation will not miss the targeted one.
Research on the demand for money using meta-analysis in the future is expected to
collect a larger sample and to obtain a more complete information about the characteristics
of the sample (for example: standard error and t-statistics) toenable deeper exploration about
the characteristics of the demand for money in Indonesia.
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